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Foreword
This auditing procedure study, Auditors’ Use o f  Microcomputers, is designed 
to familiarize practitioners with ways in which microcomputers are being 
used on audit engagements. More specifically, its objectives are—
• To make practitioners aware o f what microcomputer software can 
assist in performing an audit.
• To provide practitioners with a basic understanding o f what the 
typical software applications do and how they work.
• To provide information about the complexity and applicability o f the 
various applications.
• To make practitioners aware o f issues to consider in selecting 
appropriate microcomputer software and in using it properly.
It is hoped that this study not only w ill result in sharing current information, 
but also will provide additional impetus for the refinement and expansion 
o f new applications.
As noted, this study addresses ways in which microcomputer software is 
used on audit engagements. Accordingly, it does not cover the following 
areas: assisting clients to select microcomputers; using microcomputers 
simply as terminals; using microcomputers in firm-wide management func­
tions (for example, assignment o f personnel, billing), although administrative 
applications for a particular engagement are covered; auditing a client’s 
system that uses a microcomputer; or management advisory services, tax, or 
other activities not directly related to an audit. Thus, tax planning applications 
are excluded, whereas evaluation o f a client’s tax accrual is covered.
Although this study focuses on audit applications, some o f the techniques 
discussed may also be appropriate for reviews and compilations.
This auditing procedure study was written by a study group composed o f 
Richard M. Steinberg, Chairman (Coopers & Lybrand), Robert M. Barbacane 
(Barbacane, Thornton & Co.), Jack M. Elston (Crowe, Chizek & Co.), John A. 
Kuyers (Ernst & Whinney), and Wilburn C. Robinson (Cherry Bekaert & 
Holland).
New York Alan J. Winters
January 1986 Director o f Auditing Research
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Chapter
Selecting Microcomputer 
Audit Applications
The use o f microcomputers in business has expanded rapidly since 1980. 
Both the number o f computers and the sophistication o f their applications 
continue to grow. Independent auditors have recognized that m icrocom ­
puters can increase both audit efficiency and effectiveness and are using 
them as an audit tool in a variety o f  ways.
Two decisions are crucial to achieving increased audit efficiency and 
effectiveness with a microcomputer: (1 ) selecting the right audit tasks for 
microcomputer applications and (2 ) choosing the correct software to perform 
these tasks. This chapter discusses how an auditor can identify appropriate 
microcomputer audit applications and explains the major categories o f 
software applicable to the audit process. A  number o f implementation matters 
can also significantly affect the efficiencies o f using microcomputer software; 
these, too, should be considered when identifying potential applications, 
and are addressed in chapter 6.
IDENTIFYING MICROCOMPUTER 
AUDIT APPLICATIONS
Although the microcomputer has created many opportunities to improve the 
performance o f audit tasks, careful consideration must be given to identifying 
the specific tasks the computer is to perform. Audit engagement characteristics 
are crucial determinants o f successful microcomputer audit applications; 
consequently, a careful evaluation o f these characteristics should precede 
implementation. An unplanned approach to selecting applications can actually 
increase audit time and costs.
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2 AUDITORS’ USE OF MICROCOMPUTERS
Available Client Assistance
This factor has two facets. First, if client personnel normally prepare schedules, 
analyses, or other workpaper details, microcomputer applications for these 
tasks may not be cost-effective for the auditor. If, however, the auditor spends 
considerable time on these tasks, using a microcomputer may w ell improve 
the auditor’s efficiency. Second, inasmuch as collecting, coding, and entering 
data into the computer may be time-consuming tasks, the availability o f client 
personnel to perform them may enhance the feasibility o f microcomputer 
applications.
Existing Client Computer Applications
If a client uses a computer in its accounting system, much o f the data to be 
audited may already be present in the client’s existing data files. The auditor 
then judges whether the client’s data can be accessed by the auditor’s 
microcomputer-based audit software. For clients who have large computer 
data files, the auditor may determine whether using traditional (that is, 
mainframe-based) computer-assisted audit techniques would be more effi­
cient than using microcomputer-based audit software, which typically requires 
manual input o f data. On the other hand, the auditor may want to use existing 
microcomputer-based audit software, and if technical and logistical consid­
erations can be dealt with satisfactorily, the data can be downloaded from 
the client’s computer to the auditor’s microcomputer.
Providing Accounting Services
If  the auditor provides extensive accounting services, a good opportunity 
normally exists to use the microcomputer to save time. For example, if the 
auditor prepares the trial balance and posts adjusting and closing entries, 
updates fixed asset schedules, groups accounts for financial statement 
presentation, or prepares the financial statements, the microcomputer can 
be a particularly efficient aid.
Nature o f the Audit Procedure
An important consideration for the use o f microcomputer audit applications 
is the nature o f the audit procedures to be performed. Microcomputers 
generally provide the greatest benefits when the audit task to be performed 
is time-consuming, repetitive, subject to many changes, or mechanically 
complex. Examples o f such tasks include the following: analytical review 
calculations, adjusting a trial balance, footing and refooting a trial balance, 
and performing tests o f depreciation or interest expense.
Recurring Audit Procedures
Start-up costs o f data file setup and training may obscure the benefits o f 
microcomputer audit applications, which are usually realized gradually as 
software usage increases. Accordingly, appropriate audit procedures for
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computerization are those that are generally applicable to a broad range o f 
clients, or perhaps to a number o f clients in a specific industry. Computer­
ization o f audit procedures specific to only one client, however, may still be 
justified if repeated on an annual basis.
Staff Expertise
Successful microcomputer applications depend on staff with an appropriate 
level o f expertise in using the software. Before deciding to implement a 
microcomputer application, staff expertise should be evaluated, training 
needs should be analyzed, and the continued availability o f staff with the 
necessary expertise should be considered.
More Efficient Alternative Audit Procedures
Alternative audit procedures that would not be efficient when performed 
manually may become cost-effective when done with computer assistance. 
For example, detailed analytical review procedures can be performed quickly, 
thereby reducing other more time-consuming tests.
Workpaper Standardization
The extent to which common workpaper formats can be used in a number 
o f audit engagements may affect efficiency. If the nature o f schedules and 
analyses is standardized for many audit engagements, microcomputer appli­
cations may provide increased efficiency in workpaper preparation and 
review.
Types o f Software
Many microcomputer software products exist that are useful for auditing. 
Some o f these are specifically designed to perform audit tasks, such as audit 
sampling or internal control evaluation. Other software is intended to 
perform general functions and may be used to perform audit tasks. For 
example, electronic spreadsheet packages can be used to perform deprecia­
tion calculations.
This section discusses the major categories o f general-function software 
products that may be used to perform audit tasks. Chapters 2 through 5 
focus on how microcomputer software— either general-function software or 
specific application packages— can be used in an audit. O f course, software 
products vary widely in their features and ease o f use. This study, by its 
nature, is general in scope and, accordingly, some o f the software packages 
described herein address features that may not all be found in any one 
program, but in several different programs.
Electronic Spreadsheet Software
These programs electronically display a columnar worksheet. Data, including 
formulas, can be entered in the row and column coordinates, or cells, o f the
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worksheet. The formulas define interrelationships o f worksheet data; the 
computer automatically applies the formula and displays the results in a 
designated cell. When a number or formula is changed, the computer 
automatically recalculates and displays the result. By separately defining a 
series o f relationships between cells, a complete computational process can 
be recorded and later recalled and repeated as needed. Sometimes the 
computational processes and worksheet format are prerecorded so that the 
auditor needs only to enter the client data; such prerecorded worksheets 
are often referred to as templates. Virtually any audit task for which pencil, 
paper, and a calculator are required can be done on an electronic spreadsheet 
package. For example, electronic spreadsheet software can be used to 
develop trial balances and financial statements, calculate depreciation, test 
lower o f cost or market for inventory, perform various analytical review 
procedures, and monitor engagement time and costs.
Database Management Software
These software packages manage the storing, processing, and retrieving o f 
information. The data to be managed is organized in the form o f predefined 
records, and the database software is used to select, update, sort, display, or 
print these records. Procedures relating to preparing and controlling confir­
mation o f accounts receivable are common audit applications o f this software.
Word Processing Software
These programs increase both the speed and ease with which documents 
can be prepared and edited. They combine the capabilities o f the typewriter 
with those o f the microcomputer and allow the user to change, delete, move, 
copy, and insert text without retyping the entire document. Some word 
processing products also have spelling and dictionary features to improve 
the accuracy o f documents. Word processing software is particularly useful 
when documents are subject to frequent revisions or when a number o f 
documents contain similar wording. Audit applications o f word processing 
include preparation o f engagement letters, representation letters, attorney 
letters, system narratives, and audit programs.
Graphics Software
This software converts numerical data into graphic representations such as 
line, bar, and pie charts. Some o f these programs will produce three- 
dimensional, multicolor, or text-supplemented graphics. Applications o f 
graphics software include engagement proposals, financial reports, and 
analytical review. Special printers may be needed to take advantage o f the 
software’s graphics capabilities.
Communications Software
These packages enable a microcomputer user to transmit or receive data 
directly to or from another computer. This software requires a hardware 
device called a modem that permits data transmission over telephone lines.
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These programs are used in audits to communicate with word processing 
equipment, client computers, and commercial database services, as well as 
with members o f the engagement team in other locations.
Integrated Software
This software combines several o f the general functions above (spreadsheets, 
database, word processing, graphics, and communications software) into a 
single package. Thus, information entered in one function can be accessed 
and processed by the others. For example, data entered in a database can 
be used to create a spreadsheet, to produce texts and graphics, or be 
communicated to other computers. In addition, only one set o f commands 
is necessary to operate the separate functions o f the package. A disadvantage, 
however, is that the integrated packages are generally not as powerful as 
stand-alone software.
Chapter
Trial Balance and Financial 
Statement Preparation
Auditing a client’s financia l statements normally requires perform ing a 
number o f  clerical steps such as preparing schedules, posting entries, footing  
and cross-footing, and grouping balances. M icrocomputer software has been 
developed, both as individual software packages and as electronic spreadsheet 
templates, to increase the efficiency o f these tasks.
SOFTWARE FEATURES____________________
Although the functions and formats in the various trial balance and financial 
statement software differ, each product generally requires the following 
information to be entered: general ledger account number and account 
name; prior year’s adjusted balance and financial statement balance; and 
current year’s unadjusted balance. Various auditor-defined codes are also 
assigned to general ledger accounts so that individual accounts may be 
subsequently grouped on lead sheets and financial statements. Once this 
initial procedure is completed (see figure 1), the following functions can be 
performed.
Generating Lead Sheets
Based on the lead-sheet code the auditor assigns to each account, the system 
will group various accounts to produce computer-printed lead sheets. The 
lead sheets can be generated prior to beginning fieldwork and then used 
during the audit as worksheets to which detailed workpapers may be cross- 
referenced and the current year’s adjusted balances manually posted (see 
figure 2). Alternatively, the auditor may wait until adjusting entries have been 
entered and posted and then print the lead sheets as documentation o f the 
adjusted balances computed by the application (see figure 3).
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10 AUDITORS’ USE OF MICROCOMPUTERS
Posting Adjusting-Journal Entries
As the individual general ledger accounts are audited, adjusting-journal 
entries are entered. The posting o f the entries and related footing and cross­
footing are performed automatically by the computer. Computer-printed 
workpapers that document the adjustments usually consist o f a list o f all 
adjusting entries and explanations (see figure 4).
Producing the Posted Trial Balance
After the adjusting entries have been entered and posted, a posted trial 
balance is produced that shows the prior year’s adjusted balance, current 
year’s unadjusted balance, each adjusting entry, and the current year’s adjusted 
balance (see figure 5).
Posting Financial Statement Entries
Financial statement reclassification entries are entered, posted, and reported 
in the same manner as adjusting-journal entries (see figure 6).
Generating the Financial Statement Totals
After the adjusting and reclassifying entries are posted, the accounts are 
grouped according to the financial-statement line code to create a financial- 
statement totals worksheet (see figure 7). The auditor can then use the 
financial statement amounts shown on this worksheet to prepare final 
financial statements.
Other Features
Beyond the basic features described above, a variety o f other functions may 
also be performed, either within the specific software package or by transfer 
o f data to electronic spreadsheet or word processing software. Some examples 
o f these other features include the following.
• Analytical Review— Both comparative analysis (dollars and percent­
ages) and common-size analysis (fo r example, percent to total assets 
or total sales) may be performed using each year’s adjusted financial 
statement balances.
• Custom Financial Statements— Integrating the financial statement 
worksheet totals with word processing software permits preparation 
o f customized financial statements, which includes the balance sheet, 
income statement, statement o f retained earnings, statement o f 
changes in financial position, and notes to the financial statements.
• Consolidated/Combined Statements— Grouping the financial state­
ment totals for multiple companies leads naturally to their consoli­
dation or combination. Once all totals are grouped, consolidating or
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TRIAL BALANCE AND FINANCIAL STATEMENT PREPARATION 13
combining entries are entered in a manner similar to adjusting journal 
entries and consolidated or combined financial statements are pro­
duced.
• Tax Return Preparation— Accounts may be coded by tax return line 
to produce information used in preparing tax returns and related 
schedules.
POTENTIAL BENEFITS
Perhaps the most easily recognized benefit from using trial balance and 
financial statement software is the time saved by eliminating manual footing 
and cross-footing, grouping account balances for the financial statements, 
and performing analytical review calculations. This benefit can be particularly 
significant when the client’s trial balance requires numerous adjustments. 
Time is also saved because the computer automatically prepares lead 
schedules, consolidation schedules, and tax return schedules.
Considerable time initially may be required to set up the client’s trial 
balance on the microcomputer. Consequently, the auditor may not achieve 
an overall savings on the engagement in the first year. The start-up costs can 
be reduced by either having client personnel or administrative staff do much 
o f the data entry or by transmitting data from the client’s computer to the 
microcomputer, but there will still be the necessity o f employing professional 
staff (for example, to assign trial balance codes and review the work 
performed).
In addition to the time saved on the clerical tasks o f trial balance and 
financial statement preparation, other benefits include the following.
Reduced Supervisory-Review Time
If the software’s reliability has been confirmed, less time is normally required 
for supervisors to review and check such things as footings, postings, and 
ratio calculations. Also, the inherent legibility and consistency o f computer­
generated workpapers often afford a faster review.
Improved Analytical-Review Capabilities
The computer’s speed may permit the auditor to efficiently broaden the 
scope o f analytical-review procedures where manual calculations would 
make such an extended scope inefficient. Accordingly, the auditor may be 
able to reduce other substantive testing.
Enhanced Client Service
The client’s personnel can benefit from the lessened need to manually 
prepare schedules and from the improved legibility o f the final adjusting- 
journal-entry listing. Management can benefit from both the enhanced 
analytical information and the ability to review draft financial statements 
while the auditor is in the field.
14 AUDITORS’ USE OF MICROCOMPUTERS
Improved Staff Morale and Productivity
Microcomputers reduce the time spent on clerical tasks in the audit process 
and this has a positive effect on audit staff morale. Furthermore, the staff 
may be encouraged to look for additional personal-productivity opportunities. 
One microcomputer application may provide an impetus for the staff to 
improve its overall computer literacy and thus lead to further efficiencies 
through additional audit applications.
Chapter
Specific Account Applications
Microcomputers can help auditors perform  a variety o f procedures related 
to specific account balances. The follow ing examples o f account-specific 
microcomputer audit applications are discussed in this section:
• Depreciation
• Accounts Receivable Confirmation Control
• Tax Accruals
• Interest
• Inventory
DEPRECIATION___________________________
In auditing property, plant and equipment, and related accounts, the auditor 
typically tests the client’s depreciation calculations. Variations in methods 
(straight line versus one o f the accelerated methods, for example) and 
depreciable lives, among other factors, sometimes make this testing process 
time-consuming. And, since depreciation for tax purposes is often different 
than that done for financial statement purposes (where different methods 
and lives may be used), it is frequently necessary to compute depreciation 
expense twice— once for financial statement purposes and once for tax 
purposes.
Microcomputer software allows the auditor to automate this testing. The 
following information can be entered in a microcomputer data file for 
selected fixed assets:
• Asset number
• Asset description
• Date acquired
• Cost
3
15
16 AUDITORS’ USE OF MICROCOMPUTERS
• Salvage value
• Property type (for example, section 1245 property, section 1250 
property, or section 1250 residential property)
• Investment credit indicator (that is, new, used, and so forth)
• Estimated life (for book and tax purposes)
• Depreciation method (for book and tax purposes)
• Date retired ( i f  retired in current year)
• Prior-period accumulated depreciation
The microcomputer automatically computes depreciation expenses for 
both book and tax purposes. Figure 8 is a printout o f the depreciation 
calculation for financial statement purposes, including a summary by location 
and category. Figure 9 is the depreciation calculation for tax purposes. All 
o f these microcomputer calculations are made from the information entered 
by either the auditor or client personnel. In addition, the data files are saved 
from year to year to eliminate the need to reenter basic data. Only additions, 
retirements, and dispositions need be entered in subsequent periods.
ACCOUNTS RECEIVABLE 
CONFIRMATION CONTROL
Auditors normally use confirmation as a substantive test o f the accounts 
receivable balance. After the auditor selects the accounts to confirm, the 
microcomputer can help to control the confirmation requests, monitoring 
the responses and prompting second requests as appropriate. It can also 
summarize confirmation results and calculate summary statistics for the 
auditor to use in evaluating the confirmation procedure. Figure 10 is an 
example o f such a report.
These statistics are used in the normal fashion by the auditor in arriving 
at a conclusion about the sufficiency o f the confirmation procedure.
TAX ACCRUALS
The microcomputer can be used to perform analyses o f a client’s tax accruals. 
Pertinent data must be entered, such as pretax book income, timing 
differences, permanent differences, tax credits, carryforward losses, and 
payments in the current period.
Microcomputer software can then produce a variety o f reports, including 
calculation o f taxable income, the tax provision, and an analysis o f both the 
current liability and deferred tax accounts. Figure 11 indicates a worksheet 
designed to calculate the tax provision. Schedules o f operating-loss carrybacks 
and carryforwards, timing differences, and tax credits can also be produced. 
These analyses are developed separately for federal taxes and the applicable 
local taxes.
One potential benefit o f microcomputer tax-accrual software is savings in 
staff time; another is the imposition o f a structured approach to what is
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SPECIFIC ACCOUNT APPLICATIONS 21
frequently a difficult part o f the audit. Review time may also be reduced. 
Moreover, records needed for subsequent period examinations are produced 
in a clear, straightforward manner.
INTEREST CALCULATIONS
A common procedure used in auditing financial institutions is the testing o f 
interest amounts to be paid on customers’ deposit accounts. When performed 
manually, this procedure can be time-consuming because o f the variety o f 
the client’s interest calculation methods that may be applied to different 
transactions or product types, each o f which may involve a number o f factors 
and sometimes quite complex mathematical functions.
Microcomputer software specifically designed to calculate interest allows 
this test to be easily performed by entering the following data for each 
account:
1. Customer’s account number and name
2. Interest calculation factors
a. Calculation method— simple interest, daily compounding, or 
continuous compounding
b. Annual basis— 360, 365, or 366 days per year
c. Daily accrual basis— actual days or thirty-day months
3. Interest amount per the client’s records
4. Transactions (opening balance, deposits and withdrawals, interest
rates)
a. Transaction date
b. Transaction amount
c. First interest rate and any subsequent rate changes
Based upon the options specified, the microcomputer will automatically 
recalculate the current interest-accrual amount as each transaction is entered 
and compare it to the amount in the client’s records. Upon completing the 
entry o f all account transactions, the auditor can document the test by having 
the microcomputer print the input/display screen as a supporting audit 
workpaper (see figure 12).
Variations o f the above application may be applied to the testing o f almost 
any type o f deposit or loan portfolio, as long as the information for each 
account is readily available. Using a microcomputer application to test interest 
income and expense can improve the precision o f audit testing procedures, 
yield more complete and legible documentation o f each audit test, and 
increase efficiency in both performance and review o f such testing.
INVENTORY
When performing price tests o f inventory items, a substantial amount o f time 
may be spent preparing workpapers and performing calculations to determine 
the appropriateness o f the inventory price. It may therefore be desirable to
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use microcomputer software to perform these calculations. Entering the 
items to be price-tested along with client’s pricing information allows the 
software to do the following: (1 ) calculate lower o f cost or market pricing; 
(2 ) compare pricing to determine items exceeding lower o f cost or market; 
and (3 ) print worksheets for all items, if desired, and list all inventory items 
identified as exceptions.
Information that would typically be entered in the worksheet for each 
selected item includes the following data:
• Product number and description
• Number o f items on hand
• Cost per item
• Average sale price per unit
• Replacement cost per unit
• Selling and distribution cost per unit
(An example o f how such a worksheet may appear is figure 13 )
Two major benefits can be achieved using the inventory price tests: (1 ) a 
consistent workpaper format that can speed preparation and review, and (2 ) 
the elimination o f manual calculations for each item, thereby enhancing 
accuracy.
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Chapter
Other Audit-Related Applications
The previous chapter discussed how the microcomputer may be used to assist 
with audit procedures on specific accounts. This chapter identifies and 
expands on some o f the other, non-account-specific m icrocomputer appli­
cations.
The microcomputer can be used to perform analytical review procedures 
and to help the auditor evaluate a client’s internal controls, as well as to 
prepare and revise system flowcharts. The microcomputer can also be used 
effectively in audit sampling applications by helping to determine sample 
size, select the sample, and evaluate the sample results. Additionally, it can 
be used to develop and maintain workpapers with word processing or 
spreadsheet software. Applications can be integrated with other software that 
can graphically display financial detail, often in a wide variety o f formats. 
The sections that follow  provide a more detailed discussion o f what some 
o f these applications can do.
ANALYTICAL REVIEW_____________________
Analytical review procedures can be efficiently performed either with basic 
microcomputer spreadsheet software or as byproducts o f other microcom­
puter applications. Various levels o f complexity exist among software packages 
providing analytical review capabilities, but many are designed for easy 
implementation and use. Some o f the types o f analytical review procedures 
that can be performed with the microcomputer are the following.
• Comparison o f the current period ’s financia l inform ation with 
information fo r  p rio r periods. This procedure can be used to compare 
financial data on a monthly, quarterly, semiannual, or annual basis.
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The input required is the financial data for each period in a consistent 
format (o r  with appropriate coding) to identify the data to be used 
for comparisons. If trial balance data have already been entered in 
connection with the trial balance and financial-statement-preparation 
applications described in chapter 2, it normally is not necessary to 
reenter that data. If the information is stored in the client’s mainframe 
computer, it can sometimes be downloaded to the auditor’s micro­
computer.
• Comparison o f  internal financia l inform ation with sim ilar industry 
information. Comparisons can be made o f the client’s balance sheet 
and income statement data with the industry averages. Some software 
packages will automatically identify client data that are outside a 
predefined range.
• Developing financia l ratios. Again, using the financial information 
already in the microcomputer, financial ratios such as the current 
ratio, quick ratio, current asset turnover, and others can be calculated. 
These ratios can also be compared with similar industry ratios. Once 
the formulas have been stored on the microcomputer, these ratios 
then can be automatically generated for any period that financial 
information is available.
As discussed, auditors may use composite data for a particular industry to 
perform certain analytical review procedures. Industry data consisting o f 
averages o f financial statement information, financial ratios, operating statis­
tics, and other information can often be obtained directly from commercial 
databases. Using a microcomputer, the auditor can enter a specific code (o r  
“password” )  and gain access to the data over regular telephone lines. The 
industry data can be recorded for manual manipulation by the auditor or 
can be used directly by the spreadsheet or custom analytical review software. 
The results o f industry comparisons can then be analyzed by the auditor.
Using these services can save time that would be spent in researching 
various publications, as well as eliminate the need to enter the industry data 
manually. Furthermore, the scope o f the auditor’s analytical review procedures 
can be significantly improved by the ability to process a quantity o f information 
that otherwise would be too time-consuming to consider.
AUDIT SAMPLING
Auditors sometimes use sampling procedures in connection with compliance 
and substantive tests. Microcomputers can assist the auditor in determining 
sample size, selecting the sample, and evaluating the test results. In addition 
to frequently speeding the sampling process, the software helps the auditor 
overcome the limitations o f published tables and eliminates extensive manual 
calculations. Although most microcomputer sampling programs incorporate 
statistical sampling techniques, certain routines can serve as useful guidance 
in nonstatistical sampling applications as well. Some specific sampling- 
software features are described here.
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Sample Size Calculation and Selection
Based on the auditor’s sampling plan requirements entered in the micro­
computer, the software calculates the sample size necessary to satisfy the 
plan and provides random numbers for sampling-unit selection. Depending 
on whether attributes or variables sampling is used, input data would include 
the following information:
• Population characteristics
• Acceptable sampling risk
• Estimated error rate or amount
• Tolerable deviation rate or error
• Selection method
The software then calculates sample size, listing random numbers or a 
starting point and an interval to use in identifying the sample items. The 
auditor usually has the option o f having the random numbers either listed 
in the random sequence generated by the software or in ascending or 
descending order. There are also options that will select and list additional 
sample items in case the auditor requires replacement o f one o f the original 
numbers. Some programs allow for generating additional random numbers 
later by using the same random start for the original sample items; others 
automatically select a random starting point and generate new random 
numbers each time they are run.
Sample Evaluation
Microcomputer sampling programs will calculate the projected error based 
on the audit sample results, and an allowance for sampling risk can be 
computed. The upper limit o f the possible deviation rate (compliance tests) 
or the upper error limit (substantive tests) can be automatically calculated, 
and amounts can be recalculated at varying levels o f sampling risk. Some 
programs, also provide for analyzing sample results by different methods 
(that is, ratio and difference). The output frequently includes a summary o f 
the input data for agreeing to the audit workpapers, and reports are usually 
available both in detail by stratum for each method and in summary form.
Microcomputer sampling programs can not only significantly reduce audit 
time for sampling applications, but, in addition, the software can be developed 
to apply the sampling techniques preferred by a specific auditor (o r  firm) 
to help ensure that the appropriate factors have been considered. Usually 
documentation is also provided automatically when using the software.
On the other hand, caution must be exercised when acquiring sampling 
software; there is a wide variety o f sampling methods and formulas— only 
some o f which are appropriate to audit applications. Certain software produces 
results in terms o f a lower error limit when the auditor desires (and may 
believe he or she has computed) an upper limit. In addition to ascertaining
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whether the methods and formulas employed in a program are appropriate, 
the auditor should determine whether the software provides for the large 
number o f digits (that is, for dollar amounts) as well as for the stratum and 
population sizes that are common to financial audit applications but not to 
most other areas in which sampling is used.
INTERNAL CONTROL REVIEW AND  
EVALUATION
Specialized software programs can assist in evaluating a client’s system o f 
internal accounting control. Answers to an internal control questionnaire are 
entered in the microcomputer and, according to values assigned to the 
questions, the computer highlights areas o f potential control weaknesses. 
The software generates for the auditor’s consideration either suggested audit 
procedures to test specific controls or suggested substantive test procedures 
related to the identified weaknesses. Possible recommendations for improving 
the client’s system may also be identified.
FLOWCHARTING
Microcomputer software also can help the auditor prepare flowcharts that 
depict the flow o f financial transactions through the processing and control 
points in a client’s system. Standard symbols are drawn automatically at 
points the auditor designates. An important feature o f flowchart software is 
that, when a system changes, the modifications can be entered and a revised 
flowchart produced automatically.
WORKPAPERS
Many workpapers carried forward from one year to the next can be easily 
maintained with microcomputer software. The auditor prepares the work- 
paper on the microcomputer and simply stores the data on a disk. For 
example, by means o f electronic spreadsheet software, an expense analysis 
schedule that is manually prepared in the same way each year can be 
formatted as a spreadsheet template. Because the template provides the 
ability to store workpaper titles, column headings, and row captions, as well 
as standard calculations, the auditor need only enter each year’s data to 
prepare the workpaper and to perform the analysis. To the extent that the 
data within the schedule are also carried forward, as in the case with a fixed 
asset schedule, the electronic spreadsheet software will facilitate updating o f 
the schedule.
Other workpapers that are typically carried forward include “permanent 
file” information— for example, narratives about the client’s business, trans­
actions, and accounting systems. As changes occur, word processing software 
can be used to efficiently update the information and produce legible copies 
o f the new workpapers.
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GRAPHICS
Software graphics capabilities allow the auditor to generate, display, and 
evaluate various financial and nonfinancial relationships graphically. Graphics 
are often prepared more efficiently with the microcomputer than with manual 
procedures.
Chapter
Engagement Administration 
Applications
The microcomputer can perform  administrative as well as technical functions 
on an audit engagement. This chapter discusses how auditors can use 
microcomputers fo r  the follow ing:
• Engagement budgeting and time management
• Preparing audit programs
• Drafting engagement letters, client representation letters, and man­
agement letters
ENGAGEMENT BUDGETING 
AND TIME MANAGEMENT
Preparing time budgets and monitoring actual time in relation to budgeted 
amounts are often time-consuming elements o f audit planning and supervi­
sion. Microcomputer software, usually in the form o f spreadsheet packages 
with specially designed templates, can provide the auditor with prompt and 
efficient engagement-management information.
The software formats a time-budget worksheet that allows auditors to 
structure audit-area categories according to their needs and to enter the 
budgeted hours by category and staffperson. As the engagement progresses 
and actual hours are entered, the time is automatically accumulated by 
staffperson and audit category. The microcomputer compares actual with bud­
geted time and calculates the number o f hours estimated to complete each 
particular audit category. By focusing on hours estimated to complete the 
audit categories, potential overruns can be spotted promptly and appropriate 
action taken. These programs, in addition to permitting auditors to prepare
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periodic status reports to monitor engagement progress, w ill produce initial 
and revised cost-and-fee estimates based on the firm’s standard billing rates. 
Figure 14 provides an example.
The computer also can assist the auditor in tracking the progress o f client- 
prepared schedules by recording the name o f the responsible client person­
nel, the agreed due date, and completion date. Interim status reports can be 
prepared by the computer, and even reminders to the client can be prepared 
automatically.
AUDIT PROGRAM DEVELOPMENT
The auditor may use the microcomputer to develop customized audit 
programs for each client. Using word processing software, the auditor can 
review a standard audit program and add, delete, or modify procedures 
according to particular engagement needs. Senior members o f the audit 
team can quickly modify the audit program in response to changing 
engagement conditions. In subsequent years, the program can be updated 
more efficiently.
ENGAGEMENT, CLIENT REPRESENTATION, 
AND MANAGEMENT LETTERS
Word processing software permits the auditor to efficiently record, store, 
access, and modify standardized audit correspondence. For example, many 
engagement letters contain wording that recurs each year or is applicable 
to a large number o f audit clients. The auditor can easily and quickly copy 
the standardized portions o f these letters and enter the client-specific portions 
to produce a specific engagement letter. Client representation letters and 
attorney’s letters also often contain standardized wording. Word processing 
simply allows the auditor to modify standard letters for particular client 
circumstances in an efficient manner.
Integrated software offers an additional feature helpful in preparing audit 
correspondence. These programs merge spreadsheet information with word 
processing or graphics information without the need to reenter the data. 
Thus, for example, data used in a spreadsheet application related to potential 
operating inefficiencies can be transferred to word processing when writing 
a management letter.
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Chapter
Microcomputer Software- 
Implementation Considerations
As microcomputer applications are used in the audit process, their imple­
mentation should be considered carefully. This chapter discusses several 
important implementation factors.
SOFTWARE RELIABILITY
When audit work is performed manually, the calculations, comparisons, 
analyses, summarizations, and other data manipulations are performed in a 
manner well understood by the person performing the audit procedure. 
When microcomputer software is used, however, the details o f calculations 
and other functions are often not readily apparent to the auditor. Unless the 
software is reliable— that is, unless it accurately performs the procedures 
the auditor believes it is performing— deficiencies in audit work might go 
unnoticed. It is, therefore, critical that the auditor has assurance that the 
software functions reliably.
Software reliability involves several considerations. If the software is widely 
used, such as several well-known electronic spreadsheets, a user can feel 
reasonably comfortable that the basic spreadsheet functions operate reliably. 
If other software is acquired from independent developers, the auditor 
should consider performing his or her own software tests to clarify under­
standing o f its capabilities and limitations. The auditor may also ask existing 
users about their experiences with the product in order to evaluate the 
developer’s technical and professional reputation.
If the auditing firm designs spreadsheet templates or develops custom 
software for specific clients, consideration should be given to testing the 
software to verify reliability. It is also important that the auditor be not only
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satisfied that the software is reliable on first use but that it remains reliable. 
Because many programs and templates can be modified, caution also should 
be exercised to insure integrity in processing. Techniques such as cell 
protection, masking, redundant footings and calculations, and formula print­
outs should be considered to help insure processing reliability.
Insuring that the audit staff has a proper understanding o f software 
operation is also a key to reliable use. Accordingly, adequate documentation 
explaining the application— its purpose, available outputs, processing as­
sumptions, and required inputs— is necessary. The auditor should maintain 
a healthy skepticism toward any information that appears on computer­
generated reports, even when such reports are produced by the auditor’s 
own software.
SUPERVISION AND REVIEW
Using microcomputers in auditing does not affect the audit fieldwork standard 
for supervision. It may, however, affect the methods used to supervise staff 
assistants and review their work.
Workpapers are reviewed to assess their accuracy, completeness, and 
conclusions, among other things. When microcomputer software is used, 
however, the printed workpapers may not contain the details o f calculations 
or other software functions. Thus, the reviewer should understand the specific 
functions the software performs and be satisfied that it performs them 
reliably. This may involve a combination o f review procedures such as those 
discussed previously regarding software reliability; input data, calculations, 
and listings o f parameters, among other elements, should also be reviewed.
These review procedures may be particularly important when client 
personnel assist the auditor by entering data or by using the microcomputer 
to prepare trial balances or schedules. Even if the reliability o f the software 
has been determined, the auditor must still consider the accuracy and 
completeness o f the data manually selected and entered. Also, if the software 
is left with the client for later processing, the auditor may have to modify 
the scope o f the review and testing to insure the integrity o f the software.
Documenting the supervisory review should also be considered. In the 
absence o f techniques to electronically document the review o f automated 
workpapers, some auditors obtain printouts o f the workpapers for initialing, 
along with a printout or a clear reference to the programs and data files 
used.
MAGNETIC MEDIA— STORAGE, 
HANDLING, LABELING, AND BACKUP
Various types o f media may be used to store audit software and data: diskettes, 
hard (fixed ) disks, and tape cartridges. Each medium has some technical 
limitations, and safeguarding these magnetic workpapers requires knowledge 
and judgment. Because the data stored on these media can be affected by 
heat, humidity, dirt, and magnetism, adequate storage is critical. It is important
MICROCOMPUTER SOFTWARE-IMPLEMENTATION CONSIDERATIONS 39
to educate staff about common environmental dangers that affect storage 
media (for example, extreme heat or cold, magnetic fields, smoke, and 
spills). Using protective carrying cases or cardboard mailers when transferring 
magnetic media and retaining backup copies o f critical disks and tapes are 
useful safeguards.
Media may become obsolete because o f technical developments in 
hardware or software. For example, if an updated version o f the operating 
system is installed, data files created under the former version may be 
rendered unusable. It therefore may be necessary to convert critical files to 
more modern formats or media or perhaps to produce hard copy regularly.
Incorrect handling is also a common problem with magnetic media. 
Touching exposed surfaces can cause a diskette or tape to become unreadable, 
and writing on a diskette label with a ballpoint pen can destroy that diskette. 
To avoid these problems, staff should be trained to place magnetic media 
in protective dust covers or cases when not in immediate use. Information 
on disk labels should be written with a soft felt-tip pen or before they are 
applied to the disks.
In an environment where magnetic workpapers are used extensively, 
standard labeling procedures are as important as standard workpaper­
indexing techniques. Using external-label standards that require client 
identification, media content, date, and version number on the label reduces 
the time spent locating a correct disk or tape. Also, standard conventions for 
the internal naming o f disk files can help staff avoid confusion in identifying 
the correct file to be accessed.
Periodically producing backup copies o f audit data is an important 
safeguard. In addition to reducing the exposure to data destruction from 
improper storage and handling, backup provisions allow the auditor to 
recover from inadvertent data erasure and errors or from omissions in 
normal processing. Maintaining backup copies o f software also helps to 
ensure the continued ability to process the audit data. Before copying 
copyrighted programs, however, it is important to recognize and adhere to 
legal restrictions placed on the software product.
TRAINING
Microcomputer audit-software users should have appropriate training in 
using both the hardware and software. Similarly, persons who direct and 
supervise audit staff should have an understanding o f both the capabilities 
and limitations o f microcomputer software.
Selecting Software
As previous chapters have discussed, microcomputers have numerous potential 
audit applications. Identifying audit areas with a high potential o f benefiting 
from  microcomputer applications and selecting the software fo r  those 
applications requires thorough and careful consideration o f many factors. 
Chapter 1 discussed what to consider in identifying m icrocomputer audit 
applications. This chapter examines factors relevant to selecting a specific 
software product to perform  an application.
SATISFIES REQUIREMENTS
Obviously, the foremost feature to consider in selecting a software product 
is whether it meets the auditor’s needs in a particular application. Careful 
thought should be given to identifying the specific tasks the computer will 
do. O f key importance is the processing that the software will perform and 
the reports or output provided as a result o f the processing.
One approach to identifying needs is to specify exactly the processing 
steps and output format desired in the audit application. Software that will 
meet these exact requirements often is available only through custom design. 
When custom-designed software is not considered feasible, a choice must 
be made from among existing “off-the-shelf’’ software products. As a result, 
the software-selection process usually ends up identifying that software which 
comes closest to meeting the specific application requirements within the 
limitations imposed while also considering factors such as available training, 
operating features, software support, and cost.
The processing and reporting features o f a software package can be 
evaluated in several ways. The results o f processing are provided by reports; 
thorough examination o f these reports and the report options contained in 
the software documentation is usually an effective means o f assessing whether 
the package contains the processing capability desired. Normally, however,
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it will be necessary to look behind the reports to the nature o f the calculations 
and other aspects o f processing to determine whether the program logic is 
appropriate to the auditor’s needs. Demonstrations or trial use o f the software 
under simulated application conditions are good ways to evaluate if the 
software meets those specific requirements.
When considering report features, a number o f factors should be evaluated. 
A  variety o f standard and optional report forms that can be easily formatted 
will often permit a closer match o f the software with the specific application 
needs. The auditor should also consider how much flexibility the software 
permits in sequencing and retrieving data files. The variety o f sequencing 
options in which data can be retrieved may be crucial to meeting certain 
application needs.
Other factors are also relevant in determining whether a software product 
satisfies specific needs. The data fields for the information the software 
processes should be o f the proper type and size. For example, if the 
information to be processed includes a customer account number with a 
specific number o f characters, the software should provide for this and allow 
sufficient character spaces to accommodate the account numbers.
DATA ENTRY AND PROCESSING
The ease with which data can be entered in a microcomputer application is 
a criterion that should be considered in selecting audit-related software. 
Data-entry capabilities are a function o f factors such as the format or 
organization o f the screens used in the entry process and the degree o f ease 
or difficulty in moving from one data field to the next. Professional audit 
staff may not be experienced in entering data in a microcomputer; software 
that facilitates data entry will thus help to reduce frustration and errors that 
might otherwise result. Even when well-trained administrative personnel are 
employed in data entry, the data-entry capabilities o f the application may 
still be important, particularly if large quantities o f data must be entered.
Software-processing speed normally is not o f overriding importance. 
However, the complexity o f calculations and other elements o f processing, 
as well as the frequency o f data reprocessing during a particular application, 
may make processing speed important.
Internal controls in the software should also be considered. In some 
applications it is particularly important that controls are employed to ensure 
the data have been entered and processed completely and accurately.
OPERATING FEATURES
The operating features in a software package and their ease o f use are 
characteristics that should be carefully examined. Some common features 
that can be helpful to the auditor are as follows:
• Menus— A menu is a list o f commands and their meanings that is 
displayed on the video screen. Menus can greatly facilitate selection
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o f processing functions by serving as ready reminders o f the com­
mands available. Menus may be comprehensive or limited and should 
be carefully reviewed during the software evaluation process.
• Help Routines— A help routine provides on-screen assistance at any 
point in the program to lead the user step-by-step through the 
program. This feature reduces the need to consult the user’s manual 
by displaying the steps, sequence, and commands on the screen 
when a request for help is entered.
• Error Handling— This feature includes error prevention, error mes­
sages, and error correction. Some errors can cause a program to 
cease operation and lose all data not yet saved. Properly designed 
software, however, will include error prevention features that trap 
such errors and prevent them from destroying data. Error messages—  
notices that errors have occurred— should be clear, identify where 
the error occurred, what the user should do, and suggest the most 
probable cause o f the error and what the likely solution is.
• File Backup— Some software packages anticipate that certain events 
can cause data loss and therefore provide for backup o f processed 
data at predetermined intervals. When selecting software, the existence 
o f this feature, the frequency with which backup is provided, and the 
types o f causes o f information loss for which backup is provided are 
worthy considerations.
• Integration Capabilities— Processing the same data with two or more 
programs or transferring data from one program to another are both 
facilitated if the programs can be integrated. Comprehensive consid­
eration o f application needs should identify whether integration is a 
necessary feature.
AVAILABLE TRAINING AND  
DOCUMENTATION
A software product not only must satisfy application and operating require­
ments, it must also be readily understood and applied by the persons who 
will use it. The nature o f available training and related documentation 
materials are frequently o f considerable significance.
Training may be available in a number o f forms and varying degrees o f 
effectiveness. The availability and quality o f training assistance from the 
software vendor or distributor should be carefully evaluated. Often, either 
or both o f these parties will offer specialized formal training in using the 
products they sell— on their premises or through “hands-on” training at the 
auditor’s office. This training may be a critical element in a successful 
microcomputer application.
Another important training source is the documentation provided with 
the software. Good software documentation will usually include tutorials—  
a series o f lessons that take the user through the program in a step-by-step 
fashion and in easy-to-understand language. Sometimes tutorials are also 
contained on disks that provide on-screen instruction. The best tutorials
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cover all aspects o f the software— from preparing the software for use to 
using the most complex and powerful commands— and include illustrations 
o f the video displays and printouts.
Training may also be available through self-study courses and manuals or 
through professionally sponsored courses. If  the training available from other 
sources is inadequate, this educational source may be an important consid­
eration in selecting software.
SOFTWARE SUPPORT
Informed software selection includes considering the vendor’s reputation 
and commitment to improving the software as well as the service support 
for the product. Software enhancements or maintenance can be critical when 
the software is based on accounting, tax, or other rules that may change with 
new pronouncements or regulations. Factors that can assist in making these 
assessments include the following: (1 ) how long the vendor has been in 
business; (2 ) the vendor’s financial condition; (3 ) how many copies o f the 
software have been sold; and (4 ) the opinions o f those who have already 
used it.
The frequency with which the vendor enhances the product is often a 
good indicator o f commitment to upgrading, but the purchaser should also 
examine the vendor’s written policy on providing upgraded versions o f the 
program. Many vendors permit registered owners o f a product to purchase 
a maintenance contract that allows them to automatically receive updates or 
to buy upgraded versions at a specified price.
The potential for software malfunction makes service support a key factor 
in selecting a product. The purchaser should consider who is capable o f 
servicing the software, where the service will be performed, and how quickly 
the service can be done. The availability o f technical assistance via a telephone 
“hot-line” may be an important consideration. In addition, warranties and 
backup policies for software products should be identified and evaluated.
COST
O f course, the cost o f a software product is usually a significant selection 
factor. However, it is essential to recognize that the software cost often 
includes more than the purchase price o f the program itself. There are 
usually accompanying associated costs that may be substantial.
Training expense is one example o f an accompanying cost that may be 
overlooked or underestimated. The need to consider the availability o f 
training was discussed earlier, and its cost can be significant. If specialized 
or lengthy training programs are necessary or if a large number o f staff need 
to be trained, costs can mount rapidly.
Another cost to weigh in the selection process involves modifying existing 
hardware or software to accommodate the application software. Upgrading 
hardware, adding or changing input or output devices, or expanding existing 
memory or operating systems can involve additional direct costs; on the
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other hand, electing not to make the appropriate modifications can result in 
inefficiencies that later translate into additional costs. Finally, the costs o f 
maintaining and servicing the software should be assessed. Inasmuch as 
these can vary significantly from product to product, they should be carefully 
analyzed during the selection process.
EVALUATION
Proper software evaluation is a time-consuming and difficult process. There 
are, however, a number o f aids available to assist in this effort. One o f the 
most important is actual use o f the product. Most software vendors will 
provide demonstrations, sometimes at the purchaser’s place o f business. A 
demonstration can be made even more beneficial if the purchaser takes 
ample time to work with the software during the demonstration. In some 
cases, the vendor will permit a customer to use the software for a specified 
period to allow the customer an intensive evaluation o f the product.
Independent tests and product reviews are also means o f obtaining 
information about software features and performance. In addition, a number 
o f computer publications review and evaluate certain software characteristics 
and report the results.
IDENTIFYING AVAILABLE SOFTWARE
Obviously, before a software product can be considered it has to be recognized 
as being available. In fact, it is often the realization that a software package 
exists that starts the auditor thinking about using it in a specific application. 
Regardless o f how the consideration o f a microcomputer application origi­
nates, knowledge o f the sources providing information about software 
products is useful. There are numerous sources o f information about software 
products that are available.
• Computer Conferences— Computer conferences designed specifically 
for CPAs are offered by professional and business organizations. They 
are intended to acquaint CPAs with microcomputer software products 
designed for an accounting practice.
• Computer Fairs— In response to the increasing popularity o f micro­
computers in business, computer fairs or shows are organized to 
familiarize potential users with a myriad o f software, hardware, and 
related computer products. The exhibits are appearing with increasing 
frequency at accounting conferences and conventions.
• Other Professionals— Discussions with other professionals about the 
applications and software they are using is a good source o f product 
information. It can not only cause CPAs to think about similar 
applications and products in their firms, but it can also be a valuable 
source o f information in selecting a software product.
• Computer Stores— Numerous computer stores supply software at 
retail. Both browsing and serious shopping for potential software
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applications in these stores can provide valuable information about 
software availability.
• Periodicals— Articles and advertisements in periodic publications can 
bring software products and potential applications to the CPA's 
attention. A  large number o f publications now provide articles that 
discuss available software for specific applications. And, increasingly, 
software suppliers are advertising in accounting journals and computer 
publications.
• Consultants— Management consultants can assist in considering spe­
cific software application possibilities in an accounting practice. 
Consultants not only can be a valuable source o f information about 
potential software products but also can serve as a competent means 
o f helping select the best software for an application.
Chapter 8
Future Directions
Just when it seems that m icrocomputer capabilities cannot possibly expand 
much further, another giant technological advance is announced. There is 
nothing to suggest a decline in the rate o f  advancement. Although it is 
difficult and not particularly beneficial to project fa r into the future, we can 
anticipate some o f the applications on the horizon.
We can expect the auditor to evaluate more client data with microcom­
puters and in different ways. The microcomputer can be used to directly 
access data stored on the client’s mainframe or microcomputer so that this 
information can be processed on the auditor’s microcomputer. In addition, 
the microcomputer may be used as an on-site data-collection device recording 
client data as it is processed by the client’s computer— either for a limited 
period or in a monitoring mode, recording only those transactions that the 
auditor has instructed the computer to record. Specially designed microcom­
puter software would then analyze the data.
We will no doubt see more and more high-level decision-making capa­
bilities included in audit software. Referred to as expert systems, artificial 
intelligence, or decision support systems, these audit support systems are 
currently in the research and development stage. Although the more complex 
generally require computers larger than the present microcomputers, these 
capabilities may soon be available on the microcomputer.
We can also expect a highly integrated microcomputer-based audit process, 
one ranging from drafting an engagement letter to preparing the audit report. 
Initially, answers to internal control questionnaires and other programmed 
queries will generate a preliminary audit program. Accounting data will be 
entered to produce a trial balance, financial statements, and the related audit 
workpapers. Industry data will be accessed through public databases, and 
analytical review procedures will be performed automatically.
Although virtually every element o f these potential applications is currently 
being used or is under development today, it is the extent o f integration 
and the degree o f sophistication that will differentiate today from tomorrow. 
Undoubtedly, other microcomputer applications will emerge— and, in all 
likelihood, sooner than we expect.
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Suggested Reference Sources
The following reference publications may be helpful to the auditor who is 
considering using a microcomputer in the audit process. These references 
sometimes contain articles or regular sections specifically concerning audit 
use of microcomputers.
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CPA Journal. 600 Th ird  Ave., N e w  York, N Y  10016
Datamation. Technical Publishing Co., 875 Third Avenue, N e w  York, N Y  
10022
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Journal o f Accountancy. A IC P A , "M icros in Accounting,”  1211 Avenue o f  
the Americas, N e w  York, N Y  10036
Journal o f Accounting and E D P . Auerbach Publishing Inc., 6560 N o rth  Park 
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10003
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